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ABSTRACT 
The National Fire Protection Association (NFP A) and the United States 
Fire Administration (USFA) estimate that on average, 105 firefighters die in the 
line of duty each year. NFP A data show that heart attacks are the most common 
type ofline of duty deaths for firefighters (National Institute for Occupational 
Safety and Health [NIOSH], n.d.). It is also estimated that coronary heart disease 
(CHD) is responsible for 45% of on-duty deaths among United States firefighters 
(Kales, Soteriades, Christoudias, & Christiana, 2003 ). Research regarding 
firefighter cardiovascular injuries and fatalities included a literature review done 
through the University of North Carolina Health Sciences Library database, 
Internet search through Google, and informal discussions with community 
firefighters. Research shows that there needs to be continued emphasis on 
determining risk factors for on-duty cardiovascular injury and investigation of 
solutions to reduce the number of firefighter fatalities in the future. Major 
findings include: both occupational and non-occupational fitness and wellness 
practices are modifiable, some occupational-related risk factors are not 
necessarily modifiable and therefore occupational health and safety programs 
must be enforced to reduce injury and fatalities; non-occupational risk factors 
play a role in the health and wellness of firefighters; current federal and fire 
industry standards are often overlooked and not enforced; programs directed 
toward firefighter health and safety are missing in many settings; and there is a 
lack of research on the role of an occupational and enviromnental health nurse 
(OEHN) in firefighter health and safety. Recommendations include standardizing 
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current national standards for training, qualifications, certification, and 
wellness/fitness programs that are equally applicable to all firefighters; improving 
awareness ofthe OEHN role to keep this population healthy; increasing research 
to cover fitness/wellness prevention programs; increasing grant programs that 
provide monies for occupational health and safety (OHS) programs; improving 
cardiovascular injury and fatality rates based on current survelliance programs; 
and improving training and education programs. OEHNs have the background 
and skills to make a major impact on firefighter health and safety. Now is the 
time for them to step forward and make a difference in the lives of the firefighters 
who have sworn to protect the communities in which we live. 
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CHAPTER I 
INTRODUCTION 
There have always been health risks associated with being a firefighter. 
Firefighting is widely acknowledged to be one of the most physically demanding 
and hazardous of all civilian occupations. Firefighting activities often require 
firefighters to work at near maximal heart rates for long periods. The heart rate 
increases when responding to the initial alarm and persists through the course of 
fire suppression activities. Additional demands are placed on the heart when high 
work intensities are sustained for long periods, particularly when work is carried 
out in hot surroundings. Epidemiologic studies have found that heavy physical 
exertion sometimes immediately precedes and triggers the onset of acute heart 
attacks. Additionally, studies have shown that exertionallevels and, therefore, 
ventilatory rates may be so great during fire fighting that even with moderate or 
low levels of atmospheric carbon monoxide, the carboxyhemoglobin can rise to 
dangerous levels within minutes and may increase the risk of cardiovascular 
disease (NIOSH, 2002). 
Cardiovascular failure continues to be the leading cause of death in 
firefighters. The USF A (2005a) supports the need to determine occupational 
factors related to these deaths with one of its main program goals to reduce 
firefighter fatalities by 25% in 5 years and by 50% in I 0 years. This emphasis is 
underscored by the fact that these goals represent one of the five major objectives 
that guide the actions of the USFA. NIOSH (n.d.) is also addressing this 
continuing national occupational fatality problem by conducting independent 
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investigations of firefighter line of duty deaths (LODDs). The President of the 
United States has even gone so far as to sign into law the Hometown Heroes 
Survivors Benefits Act of 2003. This Act presumes that a heart attack or stroke is 
in the line of duty if the firefighter was engaged in nonroutine stressful or 
strenuous physical activity while on-duty and the firefighter becomes ill while on-
duty or within 24 hours of engaging in such activity (USFA, 2004). 
Although a greater emphasis has been placed on firefighter needs recently, 
many areas still need attention. There are gaps in the current literature about the 
relationship between the causes of cardiovascular related injuries in firefighters 
and interventions which may be implemented to curtail line of duty injuries and 
fatalities. The NFPA (2004) issued a report that included an analysis of state-by-
state fire department readiness for incidents including building collapse and 
chemical and biological events. Among the NFPA's fmdings on United States 
(US) fire departments were the following: 13% report they can handle the hazmat 
and emergency medical response tasks associated with a chemical or biological 
agent incident involving 10 injuries using only local personnel; 11% report they 
can handle the hazmat and emergency medical response tasks associated with 
chemical or biological incidents involving 10 injuries using only local equipment; 
and 21% have a written plan for coordinating local, state, and national resources 
to deal with such incidents. Furthermore, a report on US Firefighter Fatalities due 
to Sudden Cardiac Death, 1995-2004 states that attention must be focused on the 
significant problem of fire service personnel who have known or detectable heart 
problems yet are allowed to remain active in firefighting (Fahy, 2005). In a 2001 
2 
needs assessment of the US fire service, the NFPA also found an estimated 73% 
of firefighters worked in fire departments that did not have a program to maintain 
basic firefighter fitness and health, as required in NFPA 1500, Standard on Fire 
Department Occupational Safety and Health Program (Fahy, 2005). 
The purpose of this paper is to review the incidence of occupational and 
non-occupational cardiovascular injuries and fatalities to firefighters; describe the 
laws, regulations, standards, and strategies currently used to prevent these injuries 
and fatalities; and recommend strategies to protect this population. Discussion is 
limited to career, volunteer, and wildland firefighters within the US. The paper 
includes on-duty fatalities, which is defmed as those fatalities that occur when 
firefighters are involved in operations at the scene of an emergency, whether it is 
a fire or non-fire incident (USFA, 2004). The role of OEHNs, other occupational 
health-related professionals and organizations, employers, and governmental 
agencies that regulate the fire industry will be described. Information from 
multiple organizations that have examined firefighter needs will be gathered and 
gaps within research will be discussed. The paper will discuss the need for 
firefighters to have improved occupational health programs to decrease the risk of 
cardiovascular stress and related injury. The paper will also describe how an 
occupational health and safety program managed by OEHNs can change 
occupational and non-occupational risk factors for cardiovascular stress. Only 
with a better understanding of why firefighters are dying can programs be created 
to prevent these deaths. 
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CHAPTER II 
LITERATURE REVIEW 
Definitions of Firefighters 
Fire protection in the US today is provided by paid and volunteer 
firefighters, acting both separately and in concert. In most cities, firefighters are 
trained members of govermnent-supported organizations, such as fire 
departments. Elsewhere, frrefighting organizations are primarily composed of 
volunteers (Answers.com, 2005a). 
A career department is one in which all members are compensated for 
their services. A combination department has at least one volunteer, with the 
balance being career members, or one career member with the balance being 
volunteers. Also, if a volunteer fire department provides stipends to its members 
or provides "pay-on-call" for its members, the department is considered to be a 
combination. A volunteer fire department is composed entirely of members who 
do not receive compensation other than a length of service retirement program 
and insurance (United States Department of Homeland Security, n.d. ). 
Volunteer firefighter interest organizations are made up of firefighters or 
fire officers who collectively represent the interest of members of several 
volunteer fire departments or volunteer firefighter members of fire departments 
from the entire State or locality. Examples of these organizations include county 
or statewide firefighter associations or chiefs associations, and other organizations 
that represent active volunteer firefighters. For-profit organizations are not 
eligible (United States Department of Homeland Security, n.d.). Volunteer 
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firefighters receive some financial reimbursement as outlined by the National 
Volunteer Fire Council (2005a). 
Volunteer departments greatly outnumber paid ones at present, but the fire 
service continues to change. In many suburban and rural areas, volunteer 
departments are in peril. Recruiting and retaining members is becoming 
increasingly difficult because of the high cost of housing, strict training 
requirements, population mobility, and distant employment. The coming decades 
will bring more paid departments, and increased interdepartmental cooperation 
via the mutual aid system where firefighters in close proximity will assist each 
other in emergency situations (Answers.com, 2005b ). 
Wildland firefighters are paid firefighters who are either full-time or 
seasonal and can be either classified as either federal or non-federal firefighters. 
A seasonal wildland firefighter is defined as a "public safety officer", which is a 
person serving a public agency in an official capacity, with or without 
compensation, as a law enforcement officer, police, corrections, probation, parole 
and judicial officer, firefighter, rescue squad member, or ambulance crew 
member. A "public agency" includes an agency of the United States, the District 
of Columbia, the Commonwealth of Puerto Rico, any territory or possession of 
the United States, or any unit of state or local government (Wildland Firefighter 
Foundation, 2004). Seasonal fire fighting jobs include: 
• working on a local unit handcrew-a number of individuals (generally 20 
in the US) who have been organized, trained, and supervised principally 
for operational assignments on an incident; 
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• working on a hotshot crew-an intensively trained fire crew used 
primarily in hand line construction, and organized primarily to travel long 
distances from fire to fire as needed rather than serving only one 
geographic location; 
• working on a helitack!helirappeling crew-a fire crew trained to use 
helicopters for initial attack, and to support large fires through bucket 
drops and the movement of personnel, equipment and supplies; 
• working as a smokejumper-a firefighter who drops by parachute into a 
forest fire; or 
• working on an engine crew (Answers.com, 2006). 
These are tough jobs usually performed in primitive, backcountry conditions. In 
addition to specific requirements for each kind of job, it is essential that 
firefighters be in top physical condition for this demanding work. The Forest 
Service also provides training in many specialty fields (United States Department 
of Agriculture, 2005). 
Morbidity 
A review of the literature related to cardiovascular stress in firefighters 
reveals the critical importance of physical wellness and safety for combating the 
occupational risks inherent in this career. No time in history has shown this to be 
more apparent. In addition to the traditional hazards of structural fires and 
wildfires, firefighters also face dangers ofbioterrorism, chemical exposures, and 
incidents such as the New York World Trade Center assault and collapse. 
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Firefighters today are at greater and more diverse occupational risk affecting their 
physical health. 
In the US, coronary artery disease (CAD) is the most common risk factor 
for cardiac arrest and sudden cardiac death. Risk factors for its development 
include family history of CAD, smoking, high blood pressure, high blood 
cholesterol, obesity, physical inactivity, and diabetes (NIOSH 2002). Byczek, 
Walton, Conrad, Reichelt, and Sarno (2004) found that the prevalence of obesity, 
elevated total cholesterol, and elevated blood pressure in firefighters exceeded 
Healthy People 20 I 0 targets. In addition, the prevalence of obesity, low high 
density lipoprotein (HDL), high low density lipoprotein (LDL), and high total 
cholesterol levels was higher in firefighters relative to the general population. 
Soteriades, Hauser, Kawachi, Liarokapis, Christiani, & Kales (2005) 
found that among the firefighters studied, the prevalence of obesity increased 
from 35% to 40% (p < 0.0001). In addition, the proportion of firefighters with 
extreme obesity increased 4-fold at the five year medical surveillance follow-up 
assessment. Kay, Lund, Taylor, and Herbold (2001) found that 84% of the 
firefighters sampled were overweight, 17% of whom were considered obese. 
Also, 28% ofthe firefighters had been told by their doctors that they had high 
cholesterol. Although 84% of the firefighters indicated exercising 1 hour, 3-4 
times per week, they believed that they should be in better physical condition to 
improve job performance. Ninety-seven percent of the subjects wanted their 
employer to offer more health information, and 37% of the firefighters reported 
that they enjoyed what they ate and did not want to change. 
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Moore (2003) found that during 1990-2000, 44% of all on-duty deaths 
were due to cardiovascular disease. The study showed the incidence of heart 
attacks in on-duty firefighters was age dependent, causing 34% of annual deaths 
in the 36-40 year age group and increasing to 76% in those aged 56-60 years. 
According to Moore (2003), the yearly firefighter heart attack death rate is greater 
than that which occurs in other physically demanding occupations. 
The NIOSH firefighter fatality investigation reports provide explanations 
of underlying causes of firefighter death such as CAD but a compilation of the 
prevalence of these causes is unavailable. To obtain this information a review of 
each individual investigation report must be completed. 
Mortality 
While many dangerous jobs are becoming safer over time, fire fighting 
appears to be getting increasingly hazardous. A recent study of approximately 
1,000 work-related deaths among firefighters between 1990 and 2000 found that 
approximately one hundred firefighters die in the line of duty every year. 
Although this number represents a decrease in the overall deaths among 
firefighters, the frequency rate of fatalities per 100,000 incidents has actually 
increased. Analysis of the data collected illustrates that the leading cause of death 
among firefighters is heart attack which accounts for 41% of the deaths studied 
(Saf-T-news newsletter, n.d.). 
It is clear that firefighting is extremely strenuous physical work and is 
likely one of the most physically demanding activities that the human body 
performs. According to the USF A (2004), as it has been in every year for the 
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more than the past decade, the largest cause of firefighter deaths in 2004 was 
stress or overexertion. Stress or overexertion is a general category that includes 
all firefighter deaths that are cardiac or cerebrovascular in nature, such as heart 
attacks and cerebral vascular accidents ( CV As), and other illnesses including 
extreme climatic heat exposure. Stress or overexertion was the primary factor in 
66 firefighter deaths in 2004. This accounts for 56.4% of the total number of 
firefighters who died while on-duty in 2004. This is the highest number of stress-
related deaths in a decade. Most firefighter deaths attributed to stress result from 
heart attacks. Of the 66 stress-related fatalities in 2004, 61 firefighters died of 
heart attacks, 4 died as a result of CV As, and 1 died of an aortic aneurysm 
(USFA, 2004). 
Statistics for fatalities related to stress and overexertion show that heart 
attacks were responsible for 48 firefighter deaths in 2005, reduced from 61 in 
2004. Seven firefighters died of CV As in 2005, up from four in 2004 (Fire 
Engineering/fireEMS, 2006). These fatality statistics for 2005 are provisional and 
subject to change as the USF A contacts State Fire Marshals. 
Heat-Related Occupational Risk Factors 
Numerous occupational factors related to heat exposure could precipitate 
coronary heart disease (CHD) events in firefighters. Heat stress and fluid losses 
can result in decreases in cardiac output despite sustained tachycardia. 
Firefighting also includes long sedentary stretches followed by irregular heavy 
exertion and exposure to extreme heat. In addition, during fire suppression, 
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firefighters work at near maximal heart rates while wearing about 50 pounds of 
protective equipment, sometimes for prolonged periods (Kales et al., 2003). 
Firefighters face temperature extremes from below freezing to in excess of 
300°C (>570°F), and in many cases these extremes occur within minutes of each 
other. They are continuously exposed to various chemical and physical hazards, 
one of which is the microclimate that is created by the protective gear that they 
wear. The protective barrier of the gear also prevents the body from properly 
cooling itself. The heavy physical labor that firefighters must perform can result 
in heart rates of 88 ± 6% of the predicted maximum. The generation of internal 
body heat and the inability to dissipate heat are further compounded by the weight 
of the gear (bunker suit, helmet, and self-contained breathing apparatus), which 
approaches 24 kilograms (53 pounds). In addition the firefighter must be able to 
transport various pieces of equipment that can weigh over 35 kilogram (77 
pounds) while still in full gear, in a dark, smoky environment, with limited 
visibility. After a few hours of work in the heat, dehydration can reach levels that 
impede heat dissipation and compromise cardiovascular function and work 
capacity (Bates, Bilyk, Bernard, & Gieske, 1997). 
Each year governing committees for firefighters amend standards to 
improve protective equipment. Yet, despite these good intentions, protective 
fabrics place an immeasurable health risk on the human body. The serious heat 
related ailment in today's workforce is described as either Classic or Exertional 
Heat Stroke (EHS). The latter, common among firefighters, is highly morbid. 
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EHS is accelerated when PPE alters the equation-balancing heat gain with heat 
loss in an incubative environment like firefighting (Doherty, n.d.). 
The body regulates heat in two ways. First, the body redirects blood to the 
skin from the internal organs so the heat can convect off and cool the body. The 
second way the body cools is through the evaporation of the sweat from skin. A 
firefighter's PPE does not allow heat and moisture to escape. This means that the 
two natural ways to regulate the temperature ofthe body are inhibited and the 
body tries harder to make them work. This is how extreme loss of water occurs 
and dehydration will result (Houston Fire Department, 2002). 
In the "Effects of Live Fire Training on Recruits" the relationship between 
heat stress and stroke volume is discussed (Smith, Manning, & Petruzzello, 2001). 
Firefighting is physically demanding work that stresses the heart through heavy 
work and thermal strain. The thermal strain is a result of moderate to heavy work 
loads while wearing "heavy insulative, non-permeable protective gear" (Ross, 
McBride, & Tracy, 2004). 
Heat Stress 
Physiologically, the body responds to heat stress in several ways, 
including increasing oxygen consumption to maximum aerobic capacity 
(V02max) and increasing fluid losses through sweat. Both are significant stresses 
on the firefighter particularly while wearing PPE and working in a contaminated 
environment. When primary cooling mechanisms, such as the evaporative heat 
losses that occur with sweating, are hampered by PPE, core temperatures can 
increase to levels that can cause heat stroke and cardiovascular collapse. In 
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addition, significant increases in core temperature will reduce work capacity, 
stamina, functioning, and efficiency and can lead to individual morbidity and 
mortality. These heat related effects are well known and observed in traditional 
PPE users such as firefighters (Center for Research on Emergency Medical 
Services, 2005). 
Exposures to heat while participating in frrefighting duties come from both 
internal and external sources. Strenuous activity, environmental heat sources, and 
use of personal protective equipment (PPE) preventing heat loss to the 
environment all compound the thermal and cardiovascular stresses on the body. 
Because little can be done to control the overall environment and climate in which 
a hazmat response is needed, clinical signs of heat-related emergencies ranging 
from heat exhaustion and dehydration to heat stroke must be actively monitored 
during frre suppression activities and PPE use (Center for Research on Emergency 
Medical Services, 2005). 
Firefighting, and the heat stress and dehydration that accompany 
firefighting tasks, leads to cardiovascular strain because the pumping capacity of 
the heart is compromised. Ifblood flow or blood pressure falls too low, the heart 
is not able to provide enough blood flow to meet the demands of the muscles and 
simultaneously meet the blood flow needs of the heart muscle and the brain. 
Insufficient blood flow to the heart can result in chest pains and may lead to a 
heart attack. 
When the cardiovascular system encounters heavy demands such as 
muscular work, heat stress, or combination of the two, the vital organs require 
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more blood. During frrefighting activities, an even greater demand for increased 
blood flow exists since the firefighter is performing heavy muscular work and 
experiencing thermal strain, which increases the blood flow to the skin. However, 
blood flow is compromised during firefighting because stroke volume decreases. 
Hyperthermia causes vasodilation, an increase in vessel diameter, so as veins 
return blood to the heart, more blood pools in the venous system and thus less 
blood returns to the heart. Therefore, the heart pumps less blood with subsequent 
contractions (Smith, 200 I). 
Heat stress is cumulative. As heat stress increases, stroke volume 
decreases. Research indicates substantial reductions in stroke volume with just 17 
minutes of firefighting in healthy young men. It should be expected that longer 
periods of fire fighting, including staging and overhaul activities, would result in 
further detriment to cardiovascular function. Furthermore, the risk associated with 
the observed changes in stroke volume would likely be greater in older 
firefighters (Smith, 2001 ). 
Dehydration 
Dehydration can occur when there is not enough available fluid to replace 
what has been lost. The dehydration will disturb cardiac function and cause 
muscle cramps, slowed metabolism, and other dysfunctions. A preincident 
method for avoiding the risks associated with strenuous fireground activities is to 
ensure that firefighters maintain sufficient hydration at all times. Thirst is not 
necessarily a good indicator of hydration level, and is often blunted before and 
just after physical activity, especially as people age (Ross eta!., 2004). 
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The body's need for water is obvious, because 60% of the adult human 
body is made up of water. The brain itself is 75% water, blood is 92% water, 
bones are 22% water, and muscles are 75% water. Even slight dehydration can 
compromise some or all of these body systems as firefighters perform their duties. 
Firefighters with compromised mental and/or physical capabilities present an 
obvious threat to themselves and the safety of the crew. The worst-case scenario 
can be heat stroke or extreme electrolyte derangement that can lead to death 
(Houston Fire Department, 2002). 
Non-Occupational Risk Factors 
Personal factors may also increase firefighters' susceptibility to CHD. Few 
fire departments require veterans to maintain the physical standards required of 
new hires. Therefore, many veteran firefighters lack the minimum exercise 
tolerance thought necessary to safely perform the most demanding tasks. In 
addition, firefighters who are overweight, obese, or have a history of 
hypercholesterolemia are at greater risk for on-duty cardiovascular incidents. 
Evidence suggests that age ;;::45 years, current smoking, hypertension, and a prior 
diagnosis of arterial occlusive disease are all strong independent predictors of on-
duty CHD death (Kales et al., 2003). 
Stress 
Stress is a well-known major contributing factor in cardiovascular disease. 
While knowledge about stress and cardiovascular diseases is incomplete, most 
experts agree on the following points: 
• Stress contributes to heart disease in certain individuals. 
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• Stress also contributes to high blood pressure, high cholesterol, and other 
cardiac risk factors (e.g., smoking, overweight, etc.) in many individuals 
(Stress and Health, 2005). 
The detrimental effects of stress on the cardiovascular system have been 
documented through research in animal models and humans. Independent studies 
revealed a vital connection between the oversecretion of stress hormones and 
fatigue, emotional distress, and increased blood pressure (Great Smokies 
Diagnostic Lab, 2005). 
Primarily two systems mediate the stress response by exerting an acute 
influence on cardiovascular function: the hypothalamic-pituitary-adrenocortical 
(HPA) axis and the sympatho-adrenomedullary system (SAS). Individuals with 
confirmed cardiovascular disease or its risk factors respond differently to these 
two systems. Although humans are physiologically equipped to respond to acute 
stressors, chronic (longtime) stress disrupts the HPA axis and the SAS, resulting 
in harmful effects on human health. Moreover, cross-sectional (and, to a lesser 
extent, longitudinal) epidemiological data show that chronic job stress and 
cardiovascular reactivity in response to stress are associated with hypertension, 
coronary heart disease, and stroke (National Heart, Lung and Blood Institute, 
2004). However, the specific physiological and behavioral mechanisms, as well 
as the degree of cardiovascular risk attributable to chronic stress, remain poorly 
understood. 
Stress can negatively impact the cardiovascular system. A chronic out-of-
kilter stress response can cause severe damage to arteries. When this occurs, a 
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build-up in blood pressure exerts increasing force on the vascular system that can 
cause atherosclerosis. Chronic elevations of glucocorticoids, such as the adrenal 
stress hormone cortisol, make this atherosclerosis worse (Great Smokies 
Diagnostics Lab, 2005). 
Emotional stress has been found to influence the cardiovascular system by 
affecting the following: systolic and diastolic blood pressure, pulse rate, changes 
in respiration, electrocardiogram changes, blood coagulation and fibrinolytic 
systems, lipid metabolism, and cerebro-vascular reactivity. Overstimulation due 
to emotional stress leads to tachycardia and an increase in blood pressure. The rise 
in blood pressure can cause damage because of increased workload on the heart 
and damage to arteries themselves by the increased pressure (Kulkarni, 1995). 
Physical Exertion 
There is significant evidence that being in good shape reduces the odds of 
dying from cardiovascular disease (United States Department of the Interior 
Bureau of Land Management, 1998). Physical activity reduces the chances for 
obesity, insulin resistance, high blood pressure, and unfavorable HDLILDL 
cholesterol ratio. Up to 250,000 deaths per year in the US (12% of all deaths) are 
due to lack of regular physical activity. Less active, less fit persons have a 30-50 
percent greater risk of developing high blood pressure. There is also evidence 
that exercise may fatally rupture artery plaque of sedentary men with heart disease 
and high cholesterol. Studies have also shown that people with serious heart 
disease who are out of shape have a higher risk of sudden coronary death if they 
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engage in rigorous activity (United States Department ofthe Interior Bureau of 
Land Management, 1998). 
Fitness Level 
Lack of exercise is an important predictor of death from cardiovascular 
disease. Low fitness is one of the most ominous predictors of death from any 
cause. It has been shown that unfit men carry the same risk of dying from 
cardiovascular disease as high cholesterol (United States Department of the 
Interior Bureau of Land Management, 1998). 
Physical activity protects against the development of cardiovascular 
disease (CVD) and also favorably modifies other CVD risk factors, including high 
blood pressure, blood lipid levels, insulin resistance, and obesity. The type, 
frequency, and the intensity of physical activity that are needed to accomplish 
these goals remain poorly defined and controversial (National Institutes of Health-
Office of the Director,l995). 
Substantial levels of physical fitness are required for firefighting and 
rescue work. Aerobic exercise training increases the strength and efficiency of the 
heart muscle. In fact, the stroke volume of a physically fit person may exceed the 
stroke volume of an unfit individual by nearly 50%. Physical training also 
increases plasma volume by 20-25% and greatly reduces the risk of having a heart 
attack (Smith, 2001 ). 
A recent review of the available scientific literature on firefightingjob 
performance concluded that without a moderately high level of physical fitness, 
firefighters cannot perform their jobs safely or well. Even if firefighters are 
17 
allowed physical conditioning time on the job, a significant number do not use 
this time effectively. Some do not exercise at all. Some rely on the activity habits 
of their co-workers or shift leaders to determine what they do for themselves even 
if this is not the most effective exercise for them. Still others spend their entire 
"physical conditioning" time playing recreational sports such as basketball, 
volleyball, or softball which does not provide adequate aerobic exercise while 
others perform only aerobic exercise (like jogging) while neglecting to do any 
stretching or strength training. Without regular aerobic exercise the cardiovascular 
system will get more and more "out of shape" and the ability to withstand long 
periods of exertion will diminish (Hayford, 1996). 
Age 
In general, fire fighting is a job for the young and the fit. Nationally, 
firefighters over the age of 40 comprise 46% of the fire service, with those over 
50 years accounting for 16% of firefighters. Additionally, about 40% of volunteer 
firefighters are over the age of 50, compared to only 25% of career firefighters. 
Approximately 60% of firefighters were over the age of 40 when they died, and 
33% died when they were over the age of 50. Although older firefighters possess 
a wealth of invaluable knowledge and experience, they died while on-duty at a 
rate disproportionate to their representation in the fire service. Also, these older 
firefighters tend to be affiliated with volunteer agencies (USF A, 2006). 
The median age of the firefighters who died of an on-duty heart attack in 
2004 was 53 years old. The youngest victim was 23 years old, and the oldest was 
78 years old (USFA, 2004). The average age of a firefighter killed in 2005 was 
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46. The youngest firefighter to die while on-duty in 2005 was an 18-year-old 
Connecticut firefighter who died after falling from a ladder during training. The 
oldest firefighter to die while on-duty in 2005 was a 76-year-old New Jersey 
firefighter who was struck by a suspected drunk driver at a roadside emergency 
scene (Fire Engineering/frreEMS, 2006). 
Pre-Existing Diseases 
Fire service personnel who have known or detectable heart problems yet 
remain active in flreflghting is a significant problem. According to the NFP A, a 
vast number of firefighters who died from heart attacks and strokes had serious, 
pre-existing conditions (Houston Fire Department, 2002). Sudden cardiac death 
continues to be the leading cause of on-duty firefighter fatalities. 
Respiratory function is a major determinant of physical fitness and 
exercise tolerance. Efficiency of ventilation, an important aspect of physical 
fitness, can be measured with a spirometer. This is done by measuring Forced 
Expiratory Volume in one second (FEV1), and by FEVt divided by Forced Vital 
Capacity (FVC). Exposure to cigarette and other types of smoke (for example, 
during fire fighting) are associated with decreased FEY 1 values; therefore, a 
history of smoking or smoke exposure may cause increased susceptibility to heat-
related injury (MacNeil, 2001). 
National Fire Protection Association Guidelines 
The National Fire Protection Association has created multiple standards 
related to firefighters (NVFC, 2005b ). NFP A 1500, the Standard of Firefighter 
Health and Safety, provides guidelines for establishing, implementing, and 
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managing a comprehensive safety and health program. Among the requirements 
are: 
• develop a risk management plan and an occupational safety and health 
policy, 
• appoint a fire department safety officer, 
• establish an occupational safety and health committee, 
• maintain records on all job-related incidents, 
• train all fire department members to perform their assigned duties safely, 
• properly specify, maintain, and repair all vehicles, and train drivers, 
• use and maintain protective clothing and equipment appropriate to each 
member's duties, 
• apply an incident management system for emergency operations, 
including risk management systems and acceptability systems, 
• ensure that facilities comply with all applicable health, safety, building 
and fire codes, 
• medically evaluate and certify members, and 
• provide a member assistance program. 
NFPA 1582, the Standard of Comprehensive Occupational Medical 
Program for Fire Departments, identifies existing medical conditions that would 
preclude a person from performing as a member in a training or emergency 
operational environment by presenting a significant risk to the safety and health of 
the person or others. Among many others, these conditions include coronary 
artery disease, history of myocardial infarction, coronary artery bypass surgery, 
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coronary angioplasty, cardiomyopathy, myocarditis, etc. This provision applies to 
candidate firefighters (Fahy, 2005). 
NFPA 1521 is the Standard on Fire Department Safety Officer. This 
standard requires fire departments to appoint a safety officer with the authority to 
identifY health and safety hazards and ensure that they are corrected. Duties 
include: 
• ensuring that OSHA record-keeping and reporting requirements are met, 
• preparing safety policies and ensuring they are followed, 
• monitoring activities/incidents where accidents involving department 
members could occur, 
• establishing and monitoring programs for detecting and correcting 
hazardous conditions, 
• reviewing and approving safety features of apparatus, equipment, clothing, 
etc., 
• conducting safety training for the department, 
• investigating all accidents and incidents involving death or injury to 
department members, and 
• keeping informed of health and safety issues. 
It also requires that the safety officers must be at least a Fire Officer Level I per 
the requirements ofNFPA 1021, Fire Officer Professional Qualifications 
Standard. 
NFPA 1561 is the Standard on Fire Department Incident Management 
Systems. The purpose of this standard is to provide structure and coordination to 
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the management of emergency incidents to help ensure the safety and health of 
fire department members. It requires adoption of an incident management system 
to manage all emergency incidents and training exercises, with written plans to 
anticipate incidents that require standardized procedures. It also requires the 
department to: 
• coordinate with other agencies involved in emergency incidents, 
• create a command structure and define standard supervisory assignments 
for each incident, 
• develop incident commander, command staff, planning, logistics, 
operations, communications, staging, and finance functions, and 
• ensure firefighters are held accountable for having periods of rest and 
rehabilitation at the incident. 
NFP A 1981 is the Standard on Open-Circuit Self-Contained Breathing 
Apparatus for Firefighters. This standard provides minimum performance 
requirements and test methods, including: certifying, inspecting, and testing by 
manufacturers; air flow; environmental temperature; vibration resistance; fabric 
flame and heat resistance; accelerated corrosion resistance; particulate resistance; 
face piece lens abrasion resistance; communications performance; and heat and 
flame resistance performance. 
NFPA 1971 is the Protective Clothing for Structure Firefighting. This 
standard establishes manufacturer requirements for coats, coveralls, trousers, and 
hoods to protect firefighters against "adverse environmental effects" during 
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structural firefighting. It also includes procedures for cleaning protective clothing. 
Clothing should be sized to allow freedom of movement (NVFC, 2005b ). 
The NFPA (2002) also has numerous other standards for firefighters 
including: 
• NFPA 1583 Standard on Health-Related Fitness Programs for Fire 
Fighters, 
• NFPA 1001 Standard for Fire Fighter Professional Qualifications, and 
• NFPA I 051 Standard for Wildland Fire Fighter Professional 
Qualifications. 
American National Standards Institute Guidelines 
The American National Standards Institute (2005) provides the following 
two guidelines related to firefighting: 
1. ASTM Document# ASTM F1449-01 
Title: Standard Guide for Care and Maintenance of Flame, 
Thermally and Arc Resistant Clothing 
This guide provides recommendations for the care and 
maintenance of clothing that is flame, thermal, and arc resistant. 
2. Document# DIN EN 1486 
Title: Protective Clothing for Firefighters - Test Methods and 
Requirements for Reflective Clothing for Specialized Firefighting 
The document specifies test methods and minimum performance 
requirements for reflective protective clothing used in specialized fire 
fighting. This clothing provides protection against flame lick and 
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intense radiant heat and is worn for short periods only, to enable the 
firefighter to enter specific high risk fire fighting. It may also be used 
for industrial applications involving high levels of radiant heat. 
Volunteer Guidelines 
The USFA and the National Volunteer Fire Council (NVFC) are in a 
partnership initiative to reduce loss of life among volunteer firefighters from heart 
attack and stress, known as the Volunteer Fire Service Fitness and Weliness 
Project. They developed the Health and Wellness Guide for the Volunteer Fire 
Service. The guide provides information on how volunteer fire departments can 
enhance compliance with appropriate National Fire Protection Association 
Firefighter Health and Safety Standards such as NFPA Standard 1583 - Health 
Related Fitness Programs For Fire Fighters, as well as addressing fitness and 
exercise (aerobic, flexibility, strength training, etc.); diet; smoking cessation; and 
other areas that will have a positive impact on the volunteer fire service 
community. 
The partnership will work to mitigate the leading cause of line of duty 
deaths in the volunteer fire service and stress related cardiac deaths, which 
historically have accounted for 50% of firefighter fatalities. Reduction of this type 
of death alone would provide a positive impact in USFA successfully meeting its 
goal to reduce fatalities of firefighters by 50% within ten years (USFA, 2005b ). 
The project also complements existing USF A firefighter wellness and fitness 
partnerships with the international Association of Fire Chiefs (IAFC) and the 
international Association of Fire Fighters (IAFF) to support the expansion of the 
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IAFF and IAFC Fire Service Joint Labor Management Wellness-Fitness Initiative 
to additional fire departments (USFA, 2002). 
International Association of Fire Fighters/International Association of Fire 
Chiefs Wellness!Fitness Guidelines 
The Fire Service Joint Labor Management Wellness-Fitness Initiative (the 
I 0 Cities initiative) is a historic partnership between the International Association 
of Fire Fighters (IAFF) and the International Association of Fire Chiefs (IAFC) to 
improve the wellness of fire department uniformed personnel. Ten US cities and 
Canadian public professional fire departments participate in the initiative, which 
was introduced in 1997. Each of these departments have committed themselves to 
the Wellness-Fitness Initiative by requiring the mandatory participation of all of 
their uniformed personnel in the program. All component results are measured 
against the individual's previous examinations and assessments and not against 
any standard or norm. The Initiative is intended to be implemented as a positive 
individualized program that is not punitive. It consists of five main components: 
1. medical, 
2. fitness, 
3. medical/fitness/injury rehabilitation, 
4. behavioral health, and 
5. data collection and reporting (Public Safety Medical Services, 2005). 
Recently there has been an expansion and quantification of effectiveness 
of The Fire Service Joint Labor Management Wellness-Fitness Initiative. The 
USFA is supporting the expansion of this initiative which has been successfully 
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implemented in many fire departments throughout the United States. The 
expansion of this effort now includes many fire departments that were not 
previously part of the Fire Service Joint Labor Management Wellness-Fitness 
Initiative program development process. The USF A continues to support research 
to determine the effectiveness of the implementation and the overall results of this 
program in departments throughout the country (USF A, 2005b ). 
As part of this project partnership, the IAFC has worked with eight US 
volunteer and combination fire departments of different sizes and geographical 
areas selected by IAFC divisions to participate in the development of innovative 
pilot programs aimed at enhancing firefighter wellness and fitness. This pilot 
effort examined potential best practices in several areas of firefighter wellness and 
fitness. Based on lessons learned from the above effort, the current focus of the 
USF A partnership with the IAFC will be to produce a Wellness-Fitness Best 
Practices manual, compiled of innovative wellness-fitness programs from career, 
combination, and volunteer fire departments around the county, and distribute to 
the fire service via conference workshops and the Internet. Additionally, under 
the auspices of this agreement, the IAFC conducted W ellness-Fitness workshops 
at various national fire service conferences in 2004 including Fire Rescue 
International, Wildland Fire, and Fire Rescue Med. 
USF A's project partnership with the IAFF includes a peer-credentialing 
program for fire department Peer Fitness Trainers that is recognized by the 
American Council on Exercise, the largest non-profit fitness certification and 
education provider in the world. To date, over I 000 fire department Peer Fitness 
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Trainers have been certified through this program. Quantification of the 
effectiveness of the peer-credentialing program for fire department Peer Fitness 
Trainers will be accomplished with the departments and union locals who have 
already chosen to certify a percentage of their firefighters as Peer Fitness 
Trainers. These efforts will also contribute to positively impacting the USF A's 
goal to reduce fatalities of firefighters by 50 percent within ten years (USF A, 
2005b). 
Occupational Safety and Health Administration Standards 
As noted earlier, firefighters are trained members of government-
supported organizations, such as fire departments or are part of firefighting 
organizations that are primarily composed of volunteers (Answers.com, 2005a). 
State and local government agencies in states under federal OSHA jurisdiction are 
not subject to the regulations established by Federal OSHA. Although the Federal 
OSHA standards are not directly applicable to state and local fire departments or 
rescue agencies, the Federal OSHA law gives each state the option to operate 
under its own occupational health and safety programs. The states that choose to 
operate their own program must apply to Federal OSHA for approval. If approval 
is granted, these states are sometimes called "State OSHA jurisdictions", or 
simply "OSHA approved states". There are 24 states and two territories that have 
State approved OSHA plans (Alaska, Arizona, California, Connecticut, Hawaii, 
Indiana, Iowa, Kentucky, Maryland, Michigan, Minnesota, Nevada, New Mexico, 
New Jersey, New York, North Carolina, Oregon, South Carolina, Tennessee, 
Utah, Vermont, Virginia, Washington, Wyoming, Puerto Rico, and the Virgin 
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Islands). 
Generally state and local government employees are exempt from Federal 
Occupational Safety and Health Administration (OSHA) standards. However, 21 
states and one territory (Alaska, Arizona, California, Hawaii, Indiana, Iowa, 
Kentucky, Maryland, Michigan, Minnesota, Nevada, New Mexico, North 
Carolina, Oregon, South Carolina, Tennessee, Utah, Vermont, Virginia, 
Washington, Wyoming, and Puerto Rico) with authorization by OSHA to run 
their own safety and health programs, have regulations that apply to both public 
and private employees. The other three states and one territory (Connecticut, New 
Jersey, New York, and the Virgin Islands) have State regulations that cover the 
public sector only. They have chosen not to cover the private sector, but let 
Federal OSHA have private sector jurisdiction (United States Department of 
Labor, n.d.). 
Although a handful of State OSHA plans have issued their own 
regulations that apply specifically to fire and rescue departments (California, 
Michigan, and Washington), most State OSHA plans have simply adopted the 
Federal standards. This means that in most State OSHA plans, public sector 
agencies, including state and local fire departments and rescue agencies, must 
comply with the Federal OSHA standards. Fire departments in State OSHA 
jurisdictions should contact their state occupational safety and health agency to 
determine what standards apply to them (National Volunteer Fire Council, 
2005b). 
States with State or Federal OSHA jurisdictions have varied regulations 
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over volunteer firefighters, but generally OSHA laws do not apply to volunteers 
in Federal OSHA jurisdictions. Under the Federal rules, the applicability of 
OSHA laws is dependent on the existence of an employer/employee relationship, 
unless the state has chosen to extend the OSHA laws to volunteers. An 
employer/employee relationship exists ifthere is monetary compensation given 
by the employer to the employees. Generally speaking, if a volunteer receives 
any type of monetary compensation for responding on a call, attending training, or 
any other activity, the volunteer can be considered an employee. In some cases 
where a fire department provides Workers' Compensation protection to 
volunteers, courts have found that a volunteer can be considered an employee. A 
volunteer who is reimbursed only for expenses related to fire department 
operations is usually not considered an employee. Expenses could cover the cost 
of response in a vehicle to a call (National Volunteer Fire Council, 2005b ). 
Federal OSHA regulations are set forth in title 29 of the CFR. Although 
most of the regulations can be found in 1901 and 1910, fire departments should 
also look at § 1926, which includes standards for trenching and shoring in the 
construction industry. Current OSHA regulations that apply to firefighters include 
29 CFR (Code of Federal Regulations) 1910.134 (Respiratory Protection) and 29 
CFR 1910.156 (Fire Brigades). In 29 CFR 1910.134, employers are required to 
provide respirators suitable for the purpose intended and to establish and maintain 
a respiratory protection program. In 29 CFR 1910.156, requirements are listed for 
organizing, training, and equipping fire brigades established by the employer and 
addresses physical fitness issues (NIOSH, 1994). A detailed listing and 
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explanation of OSHA Regulations Which Affect the Fire Service can be found in 
the Appendix. 
National Institute for Occupational Safety and Health Guidelines 
The Fire Fighter Fatality Investigation and Prevention Program (NIOSH, 
n.d.) conducts investigations of firefighter line of duty deaths to formulate 
recommendations for preventing future deaths and injuries. The goals of the 
program are to: 
• better define the magnitude and characteristics ofline of duty deaths 
among firefighters, 
• develop recommendations for the prevention of deaths and injuries, and 
• disseminate prevention strategies to the fire service. 
The program uses the Fatality Assessment and Control Evaluation (FACE) 
model to conduct investigations offireground and non-fireground fatal injuries 
resulting from a variety of circumstances such as motor vehicle incidents, bums, 
being struck-by objects, falls, diving incidents, and electrocutions. NIOSH staff 
also conduct investigations of selected non-fatal injury events. Each investigation 
results in a report summarizing the incident, and includes recommendations for 
preventing future similar events. Personal and fire department identifiers are not 
included in the NIOSH investigative reports. 
NIOSH staff with respirator expertise also assist with investigations in 
which the function of respiratory protective equipment may have been a factor in 
the incident. NIOSH staff evaluate the performance of the self-contained 
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breathing apparatns (SCBA) as a system, and will conduct evaluations of SCBA 
maintenance programs upon request. 
Another component of the program is the research database containing 
information for each injury incident. The database serves as a valuable tool to 
identifY trends and analyze risk factors among line of duty injury deaths. Used in 
conjunction with individual incident reports, the database helps provide valuable 
information for developing broad-based recommendations for firefighter injury 
prevention programs. As with the investigation reports, personal and frre 
department identifiers are not included in the database. 
A recent NIOSH investigation identified four factors essential to 
protecting firefighters from injury and death: (1) following established 
firefighting policies and procedures, (2) implementing an adequate respirator 
maintenance program, (3) establishing firefighter accountability at the fire scene, 
and ( 4) using personal alert safety system (PASS) devices at the fire scene. 
Deficiencies in any of these factors can create a life-threatening sitnation for 
firefighters (NIOSH, 1994). 
NIOSH and Mine Safety and Health Administration (MSHA) regulations 
(30 CFR 11) list the requirements for certifying respiratory protective devices, 
including self-contained breathing apparatns (SCBA) that firefighters wear 
(NIOSH, 1994). As part of its respirator certification program established in 
1972, NIOSH tests self-contained breathing apparatns worn by firefighters who 
have been injured or killed. The goal ofthe evaluation is to determine if failure or 
defects in the SCBA contributed to the firefighter's injury or death. The initial 
31 
evaluation of the SCBA determines if it is a NIOSH-approved configuration and 
if the unit can be safely pressurized and tested. If found suitable for testing, 
investigators conduct a series ofNIOSH SCBA Certification Tests and National 
Fire Protection Association Tests which provide an indication of the SCBA's 
overall performance. A detailed report is provided to the person who submitted 
the SCBA to NIOSH. This program is conducted by NIOSH's National Personal 
Protective Technology Laboratory (International Labour Organization, 2003). 
Federal Wildland Firefighters Medical Qualification Standards 
The Federal Interagency Wildland Firefighter Medical Qualification 
Standards were developed by the Interagency Medical Standards Team under the 
direction of the National Fire and Aviation Executive Board. These standards 
state: 
The basis for the wildland firefighter medical standards is the functional 
relationship between time/work volume, physical requirement, 
environment, and physical exposure factors that may be expected with 
firefighting, and the emotional and physical ability of the firefighter to 
carry out their tasks safely and efficiently. (Federal Fire and Aviation 
Leadership Council, 2003, p. 1) 
The purpose ofthese standards is to bring all federal wildland firefighters 
participating in arduous duty under the same physical examination process. 
Before 2002, practices in the five federal agencies employing wildland 
firefighters varied widely, and "none of these practices were viewed as 
32 
acceptable, neither from a good medical practice standpoint, nor from a legal 
standpoint (Wildfire, 2004). 
The Vascular System Standard relates (I) the firefighter's need for a 
healthy vascular system with (2) the essential functions and work conditions of a 
wildland firefighter, including arduous exertion, driving or riding for extensive 
periods, and extensive walking and climbing under conditions that may include 
isolated or remote sites, and long work assigmnents. Some vascular conditions, 
including those listed in the standards, may not be compatible with safe and 
efficient performance of wildland firefighter duties under these 3 conditions 
(Federal Fire and Aviation Leadership Council, 2003). 
The Cardiac Standard relates (I) the firefighter's need for a healthy 
cardiovascular system and a low risk of sudden or subtle incapacitation with (2) 
the essential functions and work conditions of a wildland firefighter, including 
arduous exertion, lifting and carrying heavy loads, extensive walking and 
climbing, and rapid pull out to safety zones under conditions that may include 
very steep terrain, isolated and remote sites, extreme heat, dehydration, and long 
work assigmnents. Some cardiac conditions, including those listed in the 
standards, may not be compatible with safe and efficient performance of wildland 
firefighter duties under these conditions. The standard for blood pressure was set 
at 140/90 or below (with or without medication). Above this level is considered to 
be hypertension (high blood pressure), a condition associated with increasing risk 
of cardiovascular morbidity and mortality (Federal Fire and Aviation Leadership 
Council, 2003). 
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The Chest and Respiratory System Standard relates (I) the firefighter's 
need for a healthy respiratory system and residual aerobic capacity with (2) the 
essential functions and work conditions of a wildland firefighter, including 
arduous exertion, carrying heavy loads, and extensive walking and climbing under 
conditions that may include very steep terrain, high altitudes, airborne 
particulates, and allergens. Some chest and respiratory conditions, including those 
listed in the standards, may not be compatible with safe and efficient performance 
of wildland firefighter duties under these conditions. The stated standards of 70% 
of predicted values for forced vital capacity (FVC), forced expiratory volume at I 
second (FEV1), and the ratio ofFEV1/FVC are intended as screens for further 
evaluation, not mandatory values. The requirement for agency review when 
inhalers are used is based on both the general incompatibility of inhalers and high 
heat or fire (according to guidance from inhaler manufacturers) and concern 
regarding the degree of respiratory sensitivity an individual may bring to a setting 
of high irritant exposure (Federal Fire and Aviation Leadership Council, 2003). 
The Bureau of the Department of the Interior began a geographic 
implementation of the new medical standards program for wildland firefighters in 
fiscal year 2002, with full implementation to be completed in five years. The 
Forest Service began implementation at seven co-located Bureau of Land 
Management-Forest Service units in the Pacific Northwest in 2003, with full 
Region implementation scheduled in 2005. The Forest Service reached a decision 
to continue implementation nationwide in July 2005 (Wildfire, 2004). The 
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process of national implementation for allll regions continues with complete 
adherence to be done by 2009 (National Interagency Firefighter, 2006). 
State Guidelines 
Each state is independent in making guidelines for firefighters' 
occupational health programs. Even though NFPA 1500 is the national gold 
standard for all firefighter departments the application of these standards varies 
widely from department to department. This is dependent on multiple factors 
such as budgetary issues, leadership, and political influences. Another factor that 
influences adherence to these guidelines includes OSHA affiliation. 
Local Guidelines 
There are numerous federal, state, and local statutes that regulate fire 
fighter health and safety. Local guidelines are determined individually with 
influences from federal and state guidelines. Individual fire department and frre 
unions can also draft agreements that augment, but cannot violate OSHA or state 
prevailing standards. 
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CHAPTER III 
DEVELOPMENT OF OCCUPATIONAL HEALTH AND SAFETY 
PROGRAMS FOR FIREFIGHTERS 
Background and Purpose 
Health hazards related to workplace exposures and working conditions can 
result in illnesses and injuries that are largely preventable. According to the 
National Institute of Occupational Safety and Health (2002), 
The purpose of occupational health and safety programs is the promotion 
and maintenance of the highest degree of physical, mental, and social well 
being of workers in all occupations; the prevention among workers of 
departures from health caused by their working conditions; the protection 
of workers in their employment from risks resulting from factors adverse 
to health; and the placing and maintenance of the workers in an 
occupational environment adapted to their physiological and 
psychological equipment. (11 I) 
A comprehensive occupational health and safety program for firefighters 
should place particular emphasis on efforts to keep firefighters healthy. NFP A 
1582, Comprehensive Occupational Medical Program for Fire Departments, 
specifies medical requirements for firefighters and NFPA 1583, Health-Related 
Fitness Programs for Fire Fighters, addresses fitness. These programs reduce 
firefighter fatalities because the largest single cause of on-duty fatalities is heart 
attacks (Shannon, 2005). 
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NFPA research has shown that firefighters, who suffered on-duty heart 
attacks and had medical documentation available, had pre-existing health 
problems (LeBlanc & Fahy, 2003). The frequency of these fatalities and other 
fire ground and training deaths can be reduced by adopting and adhering to a 
comprehensive safety and health program designed using NFPA 1500, Standard 
on Fire Department Occupational Safety and Health Program, its companion 
standards, and NFPA 1403, Standard on Live Fire Training Evolutions. NFPA 
1582, Standard on Medical Requirements for Fire Fighters and Information for 
Fire Department Physicians, lists the medical conditions that prevent an 
individual from serving effectively and safely as a firefighter and preclude an 
individual from working as a suppression firefighter (LeBlanc & Fahy, 2003). 
Programs 
With data indicating that firefighters are exposed to occupational stressors 
that tax the cardiovascular system and lead to heart attacks, it makes sense that 
better occupational health programs can reduce these risk factors (Kales et a!., 
2003). 
According to NIOSH (n.d.), firefighters should have workplace 
evaluations that: 
o estimate the immediate physical demands placed upon the firefighter, 
o estimate the firefighter's acute exposure to hazardous chemicals, 
o assess efforts by the fire department to screen for coronary artery disease 
risk factors, and 
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• assess efforts by the fire department to develop fitness and wellness 
programs. 
Screenings 
Major cardiovascular risk factors are detectable at routine examinations 
and most risk factors are modifiable. Yet, 75% of the firefighters studied by Kales 
eta!. (2003), who died from on-duty CHD, had not had a recent fire department 
medical examination. Furthermore, although the NFP A recommends that fire 
departments conduct medical examinations and have specific fitness for duty 
criteria, most firefighters do not receive these examinations. Therefore, fitness 
promotion, health screening, and improved health management could prevent 
many of these premature deaths, and should be promoted by fire service 
authorities and provided by OEHNs. 
Most fire departments do not require firefighters to exercise regularly, 
which results in poor health and fitness levels. Kales eta!. (2003) reported a 33% 
prevalence of obesity among firefighters, which increased to 40% at the four year 
follow-up examinations in 2002. Womack, Green, and Crouse (2000) found that 
both exercise tolerance and lean body mass were below age-predicted averages in 
firefighters, and Roberts, O'Dea, Boyce, and Mannix (2002) demonstrated that 
even new firefighter recruits were overweight and had low-normal aerobic 
capacities. 
Primary CHD prevention should start with fitness promotion. 
Comprehensive OHS programs can have beneficial effects on firefighters' risk 
profiles. Robust scientific evidence strongly links increased physical fitness to 
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decreases in cardiovascular risk and overall mortality in the general population. 
Because CHD is also the leading cause oflifetime mortality among firefighters, 
averaging 36%, the benefits of fitness promotion would likely extend into 
retirement (Kales et al., 2003). 
Preplacement/Periodic Screenings 
Preplacement and periodic health evaluations consistent with NFPA 1582, 
need to be provided to all firefighters to determine their medical ability to perform 
duties without presenting a significant risk to the safety and health of themselves 
or others. Guidance regarding the content and frequency of periodic health 
evaluations and examinations for firefighters can be found in NFPA 1582, 
Standard on Comprehensive Occupational Medical Program for Fire 
Departments, and in the report of the IAFF /IAFC wellness/fitness initiative. 
Although fire departments are not legally required to follow NFPA 1582 or the 
IAFF IIAFC wellnesslfitness initiative, it is recommended that the content and 
frequency of the health evaluations be consistent with these guidelines. 
Annual/periodic health evaluations should be conducted and should 
include exercise stress tests (EST) beginning at age 35 for firefighters with risk 
factors for CAD (NIOSH, 2002). Some other components of a preplacement or 
periodic health evaluation are: 
• complete health history, 
• height, weight, and vital signs, 
• physical examination, 
• vision test, 
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• audiogram, 
• spirometry, 
• blood tests: complete blood count; chemistry, lipid, and liver profiles, 
• urine tests: urinalysis, drug screen, 
• electrocardiogram, 
• exercise stress test, 
• Tuberculosis Mantoux test, and 
• immunization questionnaire. 
Career firefighters over the age 50 could also receive: 
• protein specific antigen/digital rectal exam (PSA/DRE) and 
• strength/flexibility tests. 
Another component to preplacement and periodic evaluations is the use of 
PPE. Firefighters need to have health evaluations and clearance to wear SCBA. 
OSHA's Revised Respiratory Protection Standard requires employers to provide 
health evaluations and clearance for employees using respiratory protection. This 
includes firefighters who utilize SCBA while performing their duties. These 
spirometry evaluations are required for private industry employees and public 
employees in states operating OSHA-approved State plans (NIOSH, 2005). 
Surveillance 
The goal of a surveillance program is the prevention of future injuries by 
studying and identifying the risk factors that contribute to firefighter injuries, 
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recommending intervention strategies, and disseminating information to 
firefighters and safety and health professionals. Surveillance is essential to 
maintaining and improving occupational health and safety programs. 
The fire service has a long-standing history of worker surveillance, health 
maintenance guidelines, and injury prevention programs based on the risks of 
performing in hazardous environments. NIOSH's firefighter fatality 
investigations provide a model surveillance program that may need to be 
replicated for all scene responders. Rigorous screening and application of 
firefighter health maintenance standards, such as NFPA 1582, Comprehensive 
Occupational Medical Program for Fire Departments, and NFPA 1583, Health-
Related Fitness Programs for Fire Fighters, should be utilized (Suyama & Hostler, 
2005). 
Health issues can be evaluated with medical records and measures of 
immune function. Safety during extended operations can be evaluated with an 
injury surveillance system. 
Return To Work/Fitness for Duty 
Kales eta!. (2003) found that over 25% of the CHD fatalities studied had 
known pre-existing arterial disease probably reflecting inadequate fitness for duty 
programs in their respective fire departments. For those who received a medical 
clearance for return to duty, these evaluations, in retrospect, did not appear to 
comply fully with the existing NFPA guidelines for firefighters with CHD. The 
study results support a mandatory and conservative evaluation of firefighters with 
arterial occlusive disease as advocated by the NFP A. 
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NFPA 1582 requires the fire department physician to review and approve 
health evaluations conducted by a physician or health care provider other than the 
fire department physician. The physician reviews all "return to work" clearances 
for both on and off-the-job injuries. NFPA 1582 also recommends protocols that 
require the physician to evaluate specific lengths of absences from duty and/or 
certain health conditions. The fire department should ensure the fire department 
physician reviews all return to work clearances to ensure continuity and increased 
safety and health. The success of this program hinges on protecting the affected 
firefighters by providing alternate duty positions for firefighters in rehabilitation 
programs and providing permanent alternate duty positions or other supportive 
and/or compensated alternatives if the firefighters are not medically qualified to 
return to active firefighting duties (NIOSH, 2005). 
Fitness!W ellness 
Almost 50% of firefighter fatalities on-duty are not from direct fire related 
injuries but from heart attack and stroke. Most scenarios in which the injuries 
occur cannot be changed, but the procedure on how to prevent each injury can. 
Developing and implementing a fitness/wellness program is one important way to 
combat these injuries. Wellness programs have also been shown to be cost 
effective, typically by reducing the number of work -related injuries and lost work 
days (NIOSH, 2005). 
Physical inactivity is the most prevalent modifiable risk factor for CAD in 
the US. Physical inactivity or lack of exercise is associated with other CAD risk 
factors, namely obesity and diabetes. NFPA 1500, Standard on Fire Department 
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Occupational Safety and Health Program, NFP A 1583, Standard on Health-
Related Fitness Programs for Fire Fighters, the lAFF/IAFC Fire Service Joint 
Labor Management Wellness/Fitness Initiative, and the Volunteer Health and 
Wellness Guidelines should be used when developing the wellness/fitness 
program (NIOSH, 2005). 
Safety/Hazard Assessments 
The occupational and environmental health nurse must have a good 
understanding of and accurately assess the potential for workplace hazards to 
develop an effective and efficient risk reduction program (Rogers, 2003). 
Firefighters encounter biological/infectious hazards such as bacteria and viruses 
through contact with those to whom they administer help. Chemical hazards 
include combustible byproducts in various forms of gases and vapors. 
Enviromechanical hazards occur due to heavy lifting, climbing, pushing, and 
pulling. Physical hazards include radiation, extreme temperatures, and noise. 
Psychosocial hazards include emotional stress related to fire suppression, rescues, 
and long shift hours. 
Current Occupational Health Programs for Firefighters 
Current occupational health programs vary widely across the country. 
Some, like one in Fairfax, Virginia have several occupational and environmental 
health nurses that run the occupational health program for firefighters. Other 
programs are contracted through insurance companies or universities. Those 
programs that are contracted do not necessarily offer all needed services and are 
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often fragmented in their approach to care (R. Beaton, personal connnunication, 
February 1, 2006). 
Standards such as NFPA 1500, Fire Department Occupational Safety and 
Health Program; NFPA 1710, Organization and Deployment of Fire Suppression 
Operations, Emergency Medical Operations, and Special Operations to the Public 
by Career Fire Departments; and NFPA 1720, Organization and Deployment of 
Fire Suppression Operations, Emergency Medical Operations, and Special 
Operations for the Public by Volunteer Fire Departments are widely used by fire 
departments all over the country and there is no doubt that they are contributing 
much to a safer environment for firefighters (Shannon, 2005). However, their 
application varies by department depending on factors such as budget, personnel 
to administer the program, and political agenda. 
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CHAPTER IV 
ROLE OF OCCUPATONAL AND ENVIRONMENTAL HEALTH 
NURSES 
Background of Occupational and Environmental Health Nursing 
Since its beginnings in the nineteenth century, occupational and 
environmental health nursing practice has been grounded in the concepts and 
principles of public health practice and has focused on prevention, health 
teaching, health maintenance, and control and elimination of health hazards in the 
work place and community (Rogers, 2003). 
According to the American Association of Occupational Health Nurses 
(AAOHN, 2006), occupational and environmental health nursing is the specialty 
practice that provides for and delivers health and safety programs and services to 
workers, worker populations and community groups. The practice focuses on 
promotion and restoration of health, prevention of illness and injury and 
protection from work related and environmental hazards. 
Modem OEHN roles are as diverse as clinician to educator, case manager 
to corporate director to consultant. In the past two centuries, their responsibilities 
have expanded immensely to encompass a wide range of job duties, including 
case management, counseling and crisis intervention, health promotion, legal and 
regulatory compliance, worker and workplace hazard detection, and primary care 
(AAOHN, 2006). 
Occupational and Environmental Health Nursing Roles 
According to NFP A 1500, the occupational safety and health program is 
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determined and run by the health and safety officer in compliance with NFP A 
1021. NFPA 1500 also defines the health and fitness coordinator as the person 
who, under the supervision of the fire department physician, coordinates and is 
responsible for the health and fitness programs of the fire department. These 
individuals are not only members of the occupational safety and health committee 
but have complete charge of the program (NFPA, 2002). OEHNs more than 
meet the requirements to fulfill both of these positions. 
OEHNs play a siguificant role as case managers. OEHNs act as 
gatekeepers for health services, rehabilitation, return-to-work and case 
management issues, and are key to employers' health care quality and cost 
containment strategies (AAOHN, 2006). In a fire department, OEHNs utilize 
these skills to manage occupational and non-occupational injuries. Workers' 
compensation programs can be set up by OEHNs to track the injured firefighters 
and ensure recovery determined by a return to work evaluation before they are 
allowed back on the job. Not only will this ensure a cost savings by keeping the 
workers' compensation and return to work programs inhouse but will also allow 
protection of firefighters by providing expert health evaluation to prevent further 
illness and injury. OEHNs can use their role as case manager when following the 
guidelines in section 4.12 in NFPA 1500 for records management and data 
analysis (NFPA, 2002). 
Besides counseling workers about work related illness and injuries, 
OEHNs often provide counseling for substance abuse and emotional and/or 
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family problems. They also handle referrals to employee assistance programs 
and/or other community resources and coordinate follow-up care (AAOHN, 
2006). These skills can be used for critical incidents and OEHNs can apply their 
counseling skills while following NFPA 1561, which defines the essential 
elements of an incident management system (NIOSH, 1994). 
OEHNs teach skills and develop health education and health promotion 
programs that encourage workers to take responsibility for their own health. 
Smoking cessation, exercise/fitness, nutrition and weight control, stress 
management, control of chronic illnesses, and effective use of health services are 
just a few of the preventive strategies to keep workers healthy and productive 
(AAOHN, 2006). Firefighters are at high risk for physical strain and related 
illnesses and injuries. The ability ofOEHNs to create, teach, and enforce 
compliance with safety and health practices is essential. These skills can be used 
to adhere to NFP A 1500 section 4.9 which defines training and education 
requirements as well as adherence to section 4.15 for health maintenance 
requirements (NFP A, 2002). 
Whether it is the array of regulations put forward by OSHA, or laws that 
affect the workplace such as the Family Medical Leave Act or Health Information 
Portability and Accountability Act, OEHNs work with employers to comply with 
regulations and laws affecting the workplace (AAOHN, 2006). OEHNs utilize 
theses skills to follow NFPA 1500 section 4.6, which outlines the guidelines for 
recordkeeping and section 4.8, which defines the need to follow laws, codes, and 
standards. Some specific examples of requirements that need to be adhered to 
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include NFP A 1404 which specifies the minimum requirements for NFP A 1989 
(fire service respiratory protection program), and other relevant NFPA standards 
includingNFPA 1971 (clothing), NFPA 1972 (helmets), NFPA 1973 (gloves), 
NFPA 1974 (footwear), NFPA 1981 (self-contained breathing apparatus), and 
NFPA 1982 (personal alert safety system) (NIOSH, 1994). 
OEHNs monitor the health status of worker populations by conducting 
research on the effects of workplace exposures, gathering health and hazard data, 
and using the data to prevent injury and illness (AAOHN, 2006). This is 
especially important for the adherence ofNFPA 1500 section 4.2 that includes the 
guidelines for a comprehensive risk management plan, and NFP A 1500 section 
4.4 which encourages the development and implementation of an accident 
investigation procedure (NFP A, 2002). 
OEHNs also have the skills to provide treatment, follow-up and referrals, 
and emergency care for job related injuries and illnesses. In section I 0.6 in 
NFP A, only medical services by a physician are mentioned. Although this section 
states that the fire department should have a medical doctor readily available for 
consultation and to provide professional services, it also states that the health and 
safety officer act as a liaison to the medical doctor to ensure that the health 
maintenance process for the fire department is maintained (NFPA, 2002). This 
can be achieved by OEHNs providing on-the-job health care and acting as a 
consultant with the fire department physician. 
Because OEHNs have the knowledge to assess, implement, and evaluate 
the needs of firefighters, they can create and alter the overall health of firefighters, 
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including their occupational and non-occupational practices. In particular, 
OEHNs can reduce firefighters' risk of cardiovascular stress related to heat. 
Interdisciplinary Involvement 
An interdisciplinary team is composed of members from various practices 
whose members pool information to arrive at a consensus. The team focuses on 
outcomes, recognizing that the participants share responsibility for achieving 
them. The leadership of the team may rotate among its associates, depending on 
the skills needed at a particular time, or be completely shared (District of 
Columbia Area Health Education Center, 2006). 
An effective comprehensive occupational health and safety program has as 
its primary goal to preserve, protect, and improve the health of the 
workforce. This requires substantial knowledge in the occupational health 
sciences as well as an interdisciplinary approach to recognizing and 
understanding work related risks and hazards so that effective 
occupational health and safety services can be delivered. (Rogers, 2003, 
p. 147) 
Interdisciplinary teamwork where members determine the mission and 
common goals; work interdependently to defme and treat patient problems; and 
learn to accept and capitalize on disciplinary differences, differential power, and 
overlapping roles, provides an excellent framework for OEHNs. OEHNs can use 
this type of teamwork while working in a fire department with other professionals 
such as the fire department physician, fire chief, fire boss, ergonomist, and 
nutritionist. To accomplish this, OEHNs use their leadership skills to present 
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problems and promote the use of differences for confrontation and collaboration 
(District of Columbia Area Health Education Center, 2006). 
Community Partnerships 
Firefighters are servants of the community and work directly to protect 
community interests and keep the community safe. OEHNs can help with 
creating community partnerships to maintain support by and for the firefighters 
within their communities. These partnerships can be created with local and 
regional communities. OEHNs can help to organize local community programs 
run by the firefighters such as car seat and fire safety classes taught at schools and 
community centers or through the sponsoring oflocal community based health 
activities such as a health fair. OEHNs can also partner with specific members of 
the local community who can be brought into the fire department to teach health-
related classes. OEHNs can use occupational health and safety consultants from 
governmental agencies such as OSHA, NIOSH, and NFPA to help with the 
creation and maintenance of the occupational health program. 
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CHAPTERV 
RECOMMENDATIONS 
Firefighters are at high risk for on-duty cardiovascular injuries and need 
interventions to reduce risk factors related to these injuries. OEHNs have 
valuable roles to play in reducing these risks through prevention and promotion 
activities in occupational health and safety programs. Recommendations to 
accomplish this are listed for OEHN practice, research and policy. 
Recommendations for OEHN Practice 
There is an obvious need for OEHNs to apply their skills to address the 
health and safety concerns of firefighters. In order for OEHNs to meet these 
concerns, they should have expertise in the recommended NFP A guidelines, and 
volunteer and wildland fitness/wellness programs. Using these guidelines, 
OEHNs can design occupational health and safety programs and include a focus 
on cardiovascular health and heat stress to reduce the risk of cardiovascular 
lllJUry. 
According to USFA (2005c ), the volunteer fire service has distinct issues 
related to health and safety such as time commitment, availability, long distances 
away from training facilities, the use of older equipment, rural operations, 
declining number of volunteers, and the wide age range of volunteer firefighters. 
The OEHN will need to take into account the differences in needs for career, 
volunteer, and wildland firefighters and adapt the OHS program accordingly. 
There are many resources available to help OEHNs develop fitness 
programs as part of a comprehensive occupational health and safety program for 
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firefighters. Many of the national fire service organizations (NFP A, NVFC, IAFC, 
IAFF, etc.) have programs and materials to help establish a program. There are 
also many resources available commercially to assist in getting a program started. 
Many health insurance companies offer programs, materials, and incentives. The 
federal Fire Act grant program places an emphasis on firefighter fitness and will 
award grants to get programs started or enhanced (Jones, 2005). 
Two areas that OEHNs should address include training and application of 
PPE. OEHNs should provide training to staff and develop procedures regarding 
dehydration and nutrition, appropriate fitness including type and amount of 
exercise needed to stay fit, how to recognize heat related stress, and when and 
how to respond to medical emergencies of co-workers. 
Since firefighters never know when they will be called to a fire and that 
thirst is not a good indicator of hydration, it is important that they drink 
appropriate fluids throughout their entire shift (Bates et al., 1997). OEHNs 
should develop an emergency incident rehabilitation program to ensure that 
firefighters replenish water lost through sweat. OEHNs should educate the 
firefighters about such practices as arriving at work fully hydrated and continuing 
to stay hydrated during the day, as well as aggressively rehydrating on the scene 
and following firefighting activities. 
OEHNs should provide training and in-service education on nutrition. 
Nutrition classes have had a direct, positive effect on helping firefighters achieve 
adequate fluid intake for better hydration, and in reducing the total caloric intake 
and the grams of fat consumed each day (Bates et al., 1997). The literature on 
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physical performance in extended firefighting operations supports the ability of fit 
and motivated workers to perform for prolonged periods when they receive 
adequate rest and nutrition (Missoula Technology and Development Center, 
2002). 
Mandatory exercise programs that include aerobic and anaerobic training 
should be developed and implemented to prevent cardiovascular injury. OEHNs 
should regularly evaluate fitness levels of firefighters and use this data to track 
trends and change the OHS program as needed. 
OEHNs should provide education about occupational factors that increase 
cardiovascular stress, including specific information about when and how to 
respond to medical emergencies of co-workers. Both the impact of occupational 
and non-occupational factors and the relationship between the two should be 
included. Some examples of occupational factors are long sedentary stretches 
followed by irregular heavy exertion, reactions to alarms that significantly 
increases pulse rate, work done at near maximal heart rates while wearing 
protective equipment, and associated heat stress and fluid loss (Kales eta!., 2003). 
Non-occupational factors that should be covered are life stressors, fitness level 
and physical exertion, and pre-existing cardiovascular risk factors. 
OEHNs need to increase awareness of the role that they can play in 
reducing health risks with the development and implementation of a 
comprehensive occupational health and safety program within a fire department. 
Occupational and environmental health nursing professional organizations, 
interdisciplinary partnerships, and academic settings should establish priorities on 
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firefighter health and safety. As the American Association of Occupational 
Health Nurses continues to include health promotion as a research priority, 
additional research should emphasize effectiveness of nursing interventions on 
shift work and heat stress to promote firefighter health. AAOHN should also 
promote training and continuing education modules on these topics for OEHNs 
online and at conferences. Partnerships with physicians, industrial hygenists, 
ergonomists, and other health professionals need to be strengthened and advocacy 
for firefighters needs to be encouraged by these groups. Susceptible worker 
populations such as firefighters should be included in occupational and 
environmental health nursing training programs and other occupational health-
related academic programs. Health promotion and education on occupational 
risks of firefighters should be emphasized in these settings. 
OEHNs should work with national level organizations such as the 
IAFF/IAFC Health and Wellness Program and the NVFC Heart Healthy 
programs. Organizations with programs such as the NIOSH firefighter fatality 
investigation and prevention program are other examples. OEHNs working at this 
level would be able to impact firefighter needs on a national level through 
creation of policy. 
"Occupational and environmental health nursing research is necessary to 
support and expand the knowledge base that provides the foundation for practice" 
(Randolph, 2003, p. 93). The OEHN should also take the opportunity to develop 
research studies that are specific to occupational health nursing and firefighter 
needs. 
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Recommendations for Research 
There is a noticeable lack of information on comprehensive evaluation of 
individual occupational health and safety programs for firefighters across the 
country. There is no comparison of career, volunteer, and wildland firefighter 
occupational health and safety programs. It is important to compare the health 
and safety programs for these three groups to determine the adequacy of program 
content and reduce its redundancy. There is almost no data on the effects of 
current programs that utilize recommended guidelines nor data available about 
existing barriers in applying those guidelines. Although NIOSH firefighter 
fatality investigation and prevention program exists to determine causes of 
firefighter deaths, there is limited information about the effects of fitness and 
wellness prevention programs on the outcomes of heart related injury and fatality. 
The NFP A, IAFF and NVFC need to put forth a national, collaborative effort to 
establish a long-term surveillance project that includes the incorporation of a 
standardized exposure report. Fire industry organizations should also work to 
identify physiological factors that may be contributing to firefighter LODDs 
(Evans, 2003). 
Emergency incident rehabilitation is an essential element to prevent the 
occurrence of serious and life-threatening conditions such as heat stroke and heart 
attacks. It is a relatively new concept and research related to its implementation 
and outcomes monitoring needs to be developed. Emergency responder 
rehabilitation is designed to ensure that the physical and mental well being of 
members operating at the scene of an emergency do not deteriorate to the point 
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where it affects the safety of any member. Firegronnd rehabilitation is the term 
used for the care given to the emergency workers while performing their duties at 
an emergency scene. It includes monitoring of vital signs, rehydration and 
nourishment of workers, and a place for workers to rest between assignments 
(USFA, 2005d). 
Over the last decade several significant terrorist acts have occurred. The 
IAFF (2003) has warned that information in their report "The Risk Assessment of 
Using Firefighter Protective Ensemble with Self-Contained Breathing Apparatus 
for Rescue Operations During a Terrorist Chemical Agent Incident" is based on 
the same limited conditions as provided in the initial report and does not account 
for all possible hazards that may be faced by firefighters during an emergency 
involving possible chemical agents. More research needs to be done to 
supplement existing information in this report and provide a wider range of 
accurate information to protect firefighters. 
Other areas of research include evaluating the effectiveness of 
recommended guidelines such as the NIOSH (2001) Interim Recommendations 
for the Selection and Use of Protective Clothing and Respirators Against 
Biological Agents within fire departments. There is also a need to research 
firefighter response during terrorist attacks related to clinical training, 
communication between fire departments and health care facilities, the public 
health sector, and area emergency preparedness units. 
Recommendations for Policy 
Despite all of the emphasis that the NFP A and the fire service have 
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placed on better measures to protect tbe lives of firefighters, tbe disturbing fact is 
that firefighting is just as dangerous a job today as it has ever been. It is not 
enough to focus on issues like training, deployment, and protective clothing and 
equipment as the only way to decrease tbe number of firefighter fatalities related 
to cardiovascular stress. Ensuring tbat firefighters are healthy before being hired 
for this dangerous job might be the single biggest thing that can be done to save 
firefighters' lives (Shannon, 2005). Maintenance ofthis healthy state must also be 
achieved. Fitness policies that follow national medical and physical fitness 
standards need to be developed tbat cover both fitness requirements before hire 
and continued levels of fitness throughout firefighters' career. Adherence to these 
policies needs to be made mandatory on a local, state, and national levels. 
Many fire departments have barriers that prevent them from implementing 
needed health and safety recommendations, including budgetary constraints. 
National grant programs need to be developed that provide money to departments 
that allows them to implement more health and safety recommendations. There 
should also be money dedicated to the evaluation of cardiovascular injury before 
and after an increase in implementation ofhealtb and safety recommendations. 
There is much overlap of guideline recommendations. The NFP A, 
volunteer, and wildland firefighter agencies should work togetber to combine 
these guidelines while keeping sections dedicated to specific needs of firefighters 
according to job type. Streamlining the guidelines will make it easier and more 
efficient for OEHNs and other health-related professionals to develop appropriate 
policies for their occupational health and safety program needs. This would be in 
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line with the National Fallen Firefighters Foundation's recommendation to 
develop and implement national standards for training, qualifications, and 
certification (including regular recertification) that are equally applicable to all 
firefighters based on the duties they are expected to perform (Everyone goes 
home, 2006). 
Furthermore, policy should be put into place that regulates wellness and 
fitness activities that are promoted through private sponsors such as workout 
videos and DVD's, books, and diet plans. The comprehensive occupational 
health and safety program should be the only place where firefighters look for 
guidance about wellness and fitness. 
Conclusion 
The research shows that there continues to be firefighter injury and deaths 
related to cardiovascular stress. Today's firefighters need occupational health and 
safety programs that are managed by OEHNs. These programs need to focus on 
occupational and non-occupational risk factors to reduce cardiovascular stress. 
With intervention by OEHNs, firefighters can continue to protect citizens and 
their property while being healthy and safe in the process. 
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APPENDIX 
Listing and Explanation of OSHA Regulations Which Affect the Fire Service 
• USC §654(a)(1): OSHA General Duty Clause 
• Overview 
The General Duty Clause is an all-encompassing section of Federal 
legislation which describes the responsibilities of employers. The 
clause is found in 29 USC §654 section 5 (a)(1) and states, "Each 
employer shall furnish to each of his employees a place of 
employment which is free from recognized hazards that are 
causing or likely to cause death or serious physical harm to his 
employees. " The intent ofthe clause is to protect employees from 
workplace hazards, establishing a responsibility of the employer to 
recognize and correct hazards. In general, an employer can be 
found to have violated this clause for failure to keep the workplace 
free of a recognized hazard which could have caused death or 
serious physical harm to an employee and which could have been 
corrected by some feasible method. Where there is no specific 
OSHA standard that applies to a situation, OSHA may use the 
General Duty Clause. 
• Application to Fire and Rescue Personnel 
The broad nature of this clause makes it applicable to nearly any 
fire or rescue related operation where there are hazards present. 
Basically, it requires fire and rescue agencies to identifY hazards to 
which rescuers might be exposed and to reduce the likelihood of a 
hazard producing harm to a rescuers. This can be done by simply 
removing the hazard or by providing rescuers the necessary 
procedures, training, and equipment to safely operate around the 
hazard or correct the hazard. 
• 29 CFR § 1910.156: Fire Brigades 
• Overview 
This section establishes requirements for the provision and duties 
of a fire brigade by an employer. 
• Application to Fire and Rescue Personnel 
This standard requires agencies to train and educate workers for 
emergency response activities, maintain and inspect firefighting 
equipment, and provide positive pressure respiratory protection 
devices in compliance with OSHA's Standard for Respiratory 
Protection (29 CFR 1910.134). Requirements also include the 
development of an organizational statement and ensuring that 
workers are physically fit to carry out their responsibilities. 
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• 29 CFR § 1910.132-§.140: Personal Protective and Respiratory 
Equipment (includes 2 In-2 Out) 
• Overview 
• Tbis section establishes general requirements for the employer to 
provide, test, inspect, and maintain personal protective equipment 
(PPE) for employees who are exposed to workplace hazards. 
Employees must be trained on proper us of equipment. § 1910.134 
addresses respiratory protection. The regulation requires that at 
least two employees enter the immediately dangerous to life or 
health (IDLH) atmosphere and remain in visual or voice contact 
with one another at all times, and that at least two employees are 
located outside the IDLH atmosphere. All employees engaged in 
interior structural firefighting must use SCBAs. According to the 
regulation, one of the two individuals located outside the IDLH 
atmosphere may be assigned to an additional role, such as incident 
commander-in-charge of the emergency or safety officer, so long 
as this individual is able to perform assistance or rescue activities 
without jeopardizing the safety or health of any firefighter working 
at the incident. Furthermore, it states that nothing in the regulation 
is meant to preclude firefighters from performing emergency 
rescue activities before an entire team has assembled. 
• 29 CFR § 1910.146: Permit-Required Confined Spaces 
• Overview 
The intent of this standard is to protect personnel who enter 
permit-required confined spaces. A confined space is defined as an 
area that: 
• Is large enough and so configured that an employee can 
bodily enter and perform assigned work; and 
• Has limited or restricted means for entry or exit (for 
example, tauks, vessels, silos, storage bins, vaults, etc.); 
and 
• Is not designed for continuous employee occupancy. 
A confined space is considered a "permit-required space" if it has 
one or more of the following characteristics: 
• Contains or has a potential to contain a hazardous 
atmosphere; 
• Contains a material that has the potential for engulfing an 
entrant; 
• Has an internal configuration such that an entrant could be 
trapped or asphyxiated by inwardly converging walls or by 
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a floor which slopes downward and tapers to a smaller 
cross section; or 
• Contains any other recognized serious safety or health 
hazard. 
The term "permit" is used because the standard requires an 
employer to issue a written permit to employees before they are 
allowed to enter a permit-required space. The standard goes on to 
define a hazardous atmosphere as an atmosphere that exposes the 
employee to the risks of death, incapacitation, impairment of 
ability to self-rescue, injury, or acute illness from: 
• A flammable gas, vapor, or mist in excess of 10 percent of 
its lower flammable limit (LFL); 
• Airborne combustible dust at a concentration that exceeds 
its LFL; 
• Atmospheric oxygen concentrations below 19.5 percent or 
above 23.5 percent; 
• Atmospheric concentrations of particular substances with 
special exposure hazards such as carbon monoxide and 
hydrogen sulfide; and 
• Any atmospheric condition recognized as immediately 
dangerous to life or health (IDLH). 
This regulation establishes many requirements for employers who 
have permit-required confined spaces on their premises if they 
have reason to assign employees to enter these spaces. The portion 
of this regulation which is most applicable to rescuers, however, is 
the paragraph K, Rescue and Emergency Services. 
• Application to Fire and Rescue Personnel 
Under paragraph K, Rescue and Emergency Services, a rescue 
agency is required to provide rescuers the full personal protective 
equipment (including breathing apparatus) and rescue equipment 
to perform rescues from permit spaces. The rescuers must also be 
given training on how to use this equipment; no minimum training 
hours are specified, however, the training must ensure that rescuers 
are proficient in their assigned duties. Each member of the rescue 
team must practice making a permit-required space entry at least 
once every 12 months in a space that is representative of one which 
they may have to enter. Each rescuer must also be trained in basic 
first aid and CPR with at least one member holding current 
certifications in each of these. Paragraph K does not require 
rescuers to complete a permit before entry is made into a confined 
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space for rescue purposes, however a permit would be required to 
enter the space for training purposes. 
Additionally, under paragraph K and other sections, the regulation 
establishes that rescuers must have atmospheric monitoring and 
ventilation equipment, lifelines and harnesses, a mechanical hoist 
system, communications equipment, and lighting equipment. 
29 CFR § 1910.147: Lock-out/Tag-out Requirements 
• Overview 
The intent of this standard is to prevent the unexpected 
energization or start up of machines or equipment, or the release of 
stored energy which could cause injury to employees. This 
standard sets forth requirements for the control of hazardous 
energy or the unexpected start up of equipment. 
• Application to Fire and Rescue Personnel 
This section mandates rescuers use certain safety measures to 
prevent the unexpected release energy or start up of equipment. 
Lock -out/tag-out procedures may be necessary when performing 
rescues involving heavy industrial equipment, elevators, or 
electrical rooms. Electricity must be shut down and protected so 
that re-energizing does not occur while the rescue is being 
performed. It requires that employers create an employee 
protection program that defines Lock-out and Tag-out procedures. 
• 29 CFR § 1910.1030: Occupational Exposure to Bloodborne Pathogen 
• Overview 
The intent of this section is to provide for employee protection 
from exposure to bloodbome pathogens or other potentially 
infectious materials. 
• Application to Fire and Rescue Personnel 
This standard requires that rescue agencies provide a 
comprehensive education and control program for fire and rescue 
personnel who may be exposed to bloodbome pathogens or 
infections materials. The program must cover the following topics: 
training for rescuers about the dangers ofbloodbome pathogens; 
how to dispose of contaminated materials; disposal processes for 
sharps, contaminated instruments, and infectious materials; 
documentation of rescuer exposures to infectious materials; and 
post-exposure medical evaluations. The rescue agency is required 
to provide all protective equipment that is necessary to protect the 
employees from bloodbome pathogens. Hepatitis B vaccinations 
must be offered at no cost to rescuers. 
For more information, refer to the U.S. Fire Administration 
publication Guide to Developing and Managing an Emergency 
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Service Infection Control Program, Publication ID:40 FA, 
Number:FA-112 
• 29 CFR § 1926.650 - §652: Trench/Collapse Rescue Operations 
• Overview 
This section establishes operational and safety practices for 
incidents involving trenches. 
• Application to Fire and Rescue Personnel 
This regulation directly affects rescue operations at trench rescue 
incidents by requiring the use of proper equipment and techniques 
to shore-up trenches. It prohibits entry into trenches which are not 
properly shored to prevent collapse. This standard also specifies 
that rescuers wear a lifeline into trenches. It also requires that 
rescue agencies provide training to rescuers about the hazards of 
trench operations. 
• 29 CFR § 1910.120: Hazardous Materials Operations 
• Overview 
This standard establishes procedures and requirements for 
emergency response to hazardous materials incidents. It requires: 
• development an emergency response plan and 
implementation of specific procedures, including an 
incident command system 
• ensuring that department members are competent to the 
duties and functions they would be expected to perform 
• implementation of a medical surveillance and consultation 
program for the hazardous materials team and hazardous 
materials specialists 
• ensuring that chemical protective clothing and equipment 
meet minimum requirements, and be properly used and 
maintained 
• removing and disposing hazardous materials after the 
emergency response is completed. 
In the EPA Superfund Amendments and Reauthorization Act of 
1986, Congress required the EPA to make this standard mandatory 
for state and local government employees in states that do not have 
an OSHA state plan (the EPA regnlation appears in 40 CFR 311 ). 
Therefore, unlike other OSHA standards, the requirements of this 
standard apply to all firefighters (paid or volunteer) in all states 
(OSHA and non-OSHA states). 
This standard also references NFPA standards 471, 472, and 473. 
Source: National Volunteer Fire Council, 2005b 
70 
